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(57) Aastract 

An intervene suKlizer uprising one or mor/#£* ligament <••■ * * [^he^"! « 

onto two respective vertebr* and/o, i, ^ - ' in « in- 

be implanted in respective vertebrae (V,. Vj). A method tnd in ■PP»™V° r ^"Z^ wnicn is ^ed ou , a r, er the im- 
tervetebral stabiliser before it is placed on thebackbone are ^^^jJJ^^'JSn?, body, involve*, for each 
plantation in each of said vertebrae <V„ Vj) of ..respecuve ngid rod '""be ehminated bysaid stabi- 

pair of neighbouring rods, immobilizing both «nd rods ,n an ^^^j^^^^^ .J, new pain 
loer persists, altering the distance between »a,d rods. Then^ «nd rod are lenjh of the ligament ii de- 
test is carried out These operations may be repeated until said pain disappears, ana tne 
duced from the final distance between said rods. 
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(5 ? ) Abrtfce Lj p.esente invention concerns un stabilisateur inter-vertebral qui comprend un ou plusicurs ligament(s) sou- 

plets> (I. la, lb) chacun muni de .noyens d'accrochage a deux vertebres respective* ei ou associc(s) a deux organes de retenue (2. 
M ids que des vis (2, M a tele libre (4) implantables chacune dans une vertebre respective (V,. V : ). La presente invention a ega- 
lement pour objet un procede. ct I'appareillage associe. pour determiner ou contmler la tension d'un tel stabilisateur inter- 
vertebra! avant sa mise on place sur le. rachis. Ce procede, mis en ceuvre apres implantation dans chacune des vertebres 
concernees (V,. V : ). d'une.tige rigide respective se prolongeant ::ors du corps du patient, consiste. pour chaque paire de tiges 
voisines. a immobiliser les deux tiges dans une position initiale el. en cas de persistance de la douleur dont la cause doit etre 
supprimee par le stabilisateur. a modifier la distance enire les tiges, puis a immobdiser ces dernieres dans leur nouvctle posi- 
tion relative et a effectuer a nouveau le test de douleur. ce cycle d'operations etant eventuellement repcte jusqu'a ce que In- 
dite douleur disparaisse, la longueur a donner au ligament etant deduite de la distance ators atteinte cntre les deux tiges. 
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Supple Intervertebral stabilise well as process and apparatus 
for determining or verifyi n g its tension before Installation on the 

spinal column. 

5 The present invention relates to an intervertebral stabiliser to be installed 

between at least between two vertebraes to correct defects in the spinal column. 

Throughout the specification and claims, the words supple and flexible 
are utilised, however, different meanings are accorded to these two words. The 
word "supple" is related to objects that can change shape according to forces in 
10 all directions and keep that shape until other forces are applied: they can be 
easily folded and unfolded without breaking or damaging. The word "flexible" on 
the other hand is related to objects that can change their shape according to 
certain directions, however, will return to their initial position. They can be 
curved but can't fold and unfold. 

Inter-vertebral stabilisers currently used to attenuate the often painful 
effects of diseases of the spinal column, such as scolioses, nucleus pulposus 
herniations or lumbar instabilities, take the form of metal plates or rods that are 
fixed to the vertebrae or to their spines, aiong the affected section of the spinal 
column, which has the drawback of completely immobilizing the vertebrae, 
hence of restricting or even completely preventing flexional or torsional 
movements of the patient's trunk. 
10 The present invention has for Its 'objective the provision of an inter- 

vertebral stabiliser either implanted or capable of being implanted which will 
overcome the aforementioned difficulties. 

In preferred aspects the present invention also aims at providing a 
process for determining or verifying tension of such inter-vertebral stabilisers 
15 according to the present invention and providing apparatus for carrying out 
these processes. 
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Accordingly, the present invention provides an inter-vertebral stabiliser 
adapted to be installed between at least two successive vertebrae comprising 
one or more supple ligaments and two retaining elements, each said retaining 
5 element having a free head for fastening a said ligament thereto, and each said 
ligament being provided with fastening means for fastening it to a respective one 
of said retaining elements whereby, in use, said retaining elements are 
implanted into a respective said vertebrae and at least one said ligament is 
fastened to said retaining elements. 

10 According to a further aspecf, the present invention provides an inter- 

vertebral stabiliser installed between at least two successive vertebrae, 
characterised in that it comprises one or more supple ligaments, each said 
ligament being provided with fastening means fastening the ligament between 
said two vertebrae with two retaining elements, each of the two retaining 

15 elements being implanted in a respective one of said vertebrae. In accordance 
with a still further aspect, the present invention provides an inter-vertebral 
stabiliser when installed between at least two successive vertebrae, said 
stabiliser comprising one or more supple ligaments, each ligament being 
provided with means for fastening it to the two respective vertebrae. 

20 Advantageously, the or at least one supple ligament has the general form 

of a closed loop or, alternatively, is provided with a ring or a closed loop at each 
end thereof, whereby the ends of each ligament constitute said fastening means 
through which said ligament car; be fastened by hanging to a spine or any other 
protrusion of a respective vertebra. When retaining elements arc provided, e?ch 

25 of them, being preferably a screw, is advantageously formed with a free head for 
fastening a respective end of the corresponding ligament. 

There is thus obtained a supple or semi-elastic inter-vertebral stabiliser 
which, according to its mode of implantation, on one side only or on both sides of 
the spines of the vertebrae concerned, on the front face or the rear face thereof, 

30 with a single ligament or with several ligaments chained together or even 
crossed with each other, makes it possible to compensate for all sorts of defects 
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or deformations of the spinal column by permitting sufficient clearance between 
the vertebrae not to hinder the patient in the flexional or torsional movements of 
his trunk. 



2 

Apart from this main advantage, the inter- vertebra L stabilizer according 
to the invention is extremely simple to install: it suffices to engage the end 
of each ligament around for example two vertebral spinrs or two screws pre- 
Lmplanted in the vertebrae. 

To prevent any slipping of the ligament once it has been put in place, ir 
the case where retaining elements, such as screws, are used, provisions I3 
also advantageously made for fitting onto each retaining element, a removable 
cap that is radially over-dimensioned in relation to the head of the retaining 
element. The same effect can be obtained by alternatively providing the head 
of each retaining element with a lateral projection for retaining the 
1 igament . 

Before putting 'the stabilizer in place on the spinal column, its tension, 
i.e. the length at rest of the, or of each , ^ i lunu l a ligament, will naturally 
have to be determined precisely in accordance with the seriousness of the 
defect to be corrected and, for this purpose, the present invention proposes 
a process implemented after implanting, in each of the vertebrae concerned and 
at the point at which the corresponding ligament is to be fixed, a 
corresponding rigid rod extending out of patient's body, this process 

being characterized in that it consists, for each pair of adjacent rods, in 
immobilizing the two rods at a predetermined distance from one another and, 
in the event of persistence, after a given time period has elapsed, of the 
pain the cause of which the stabilizer is intended to remove, in modifying the 
distance between the rods by a certain pitch and then immobilizing them in 
their new relative positions and carrying out the pain test once again, this 
cycle of operations being repeated, if necessary, until the said pain 
disappears, the length at rest to be given to the ligament then being deduced 
from the value of the distance then reached between the two rods. 

This process can also be Implemented for verifying and modifying the tension 
of one or more ligaments already in place on the spinal column, when the 
patient experiences pain after a less or more long period of use. 

Another object of the invention is to provide an apparatus for determining 
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the tension of an Liter-vertebral BtabiLLier according to the invention before 
it L3 put into place on the upmil column, the 9aid appa -atus- be ing character i ted 
-n that It comprLsea a set of at leaat two rods each having an end for 
implantation in the corresponding vertebra, these roda being associated at leaat 
5 with a rigid link of adjustable length designed to join them together at a 

point remote from their implantation ends. 

According to a preferred embodiment, the implantation end of each rod is 
constituted by an element having a head onto which is removably fitted an 
extension piece forming the remaining portion of the rod, designed to receive 
the rigid length-ad justabl e link. 

Once th operation of determining the tension of the inter-vertebral 
stabilizer has been completed, the end elements of the roda, which will 
preferably be screws, can be advantageously held in place in the vertebrae to 
form the ligament retaining elements, and the ligament, after being produced to 
-5 the length calculated using the process according to the invention, can easily 

be engaged around the said screws by sliding along the extension pieces before 
they are removed. 

The rigid length-adjustable link can, for ite part, take various forma, the 
simplest being that of a thin bar and two collars that can be fitted respectively 
onto the two rods and are provided with means for alidably supporting the bar 
between them, a bar locking member being provided on each collar. 

Advantageously, the apparatus according to the invention further comprises 
an inatrument for determining the length at rest of the ligament, which is formed 
by two crossed legs articulated on one another at their middle, the ends of the 
lege located on the same side of the articulation each having a substantially 
semi-circular contacting portion, which is applied onto the head of the 
corresponding retaining element. In this way, it is possible to determine between 
the other ends of the two legs of this instrument the length required for the 
ligament to be implanted, which can be measured using a graduated rule. 

Embodiments of the inter-vertebral stabilizer according to the invention, 
together with a process and an apparatus for determining their tension, will now 
be described in greater detail, but non ILmitatively , with reference to the 
accompanying drawings, wherein: 
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- fi ;ure 1 shows a si.de vlow ;a partial cro.is-uect ion of the Inter- vertebra I 
stabilizer according to the first embodiment of the invention; 

- figure 2 is a front view of an inter- vertebra i stabilizer according to the 
second embodiment of the invention; 

- figures 2a and 2b ahow alternative embodiments of the stabilizer of figure 

2; 

- figures 3a, 3b and 3c illuotrate one of the ligament retaining elements 
of the stabilizer of figure 1; 

- figures 4a and 4b show, in longitudinal cross-sectional view and in front 
view respectively, one of the ligament retaining elements of the stabilizer of 
figure 2; 

- figure 5 is a side view/ in partial cross-section, of the apparatus 
according to the invention, represented in use on two adjacent vertebrae; 

- figure 6 is a cross-sect ional view along line VI-VI of figure 5; 

- figure 7 illustrates, in its position of use, a supplementary accessory 
of this apparatus, designed to determine the length at rest of the ligament; and 

- figure 8 represents the apparatus of figure 5 as used for the insertion 
of the^flesi ib k* ligament around the retaining elements. 

Figure 1 represents two adjacent vertebrae, VI, V2, of a patient's spinal 
column, linked by an inter-vertebral stabilizer according to the invention, which 
is cor posed of a^ ttawhet s ligament 1 in the form of a closed loop and of two 
screws 2,3 each implanted in a corresponding vertebra to retain ligament 1 
between them, said ligament being simply engaged around the widened cylindrical 
heads 4 of the screws, emerging from the vertebrae. Ligament 1 is an artificial 
ligament made of "Dacron- (registered trade-mark) or of any other ^ f I s m la \ n 
plastics material, ■ mj .m *\ ^ v> n,miy' 

As more clearly shown in the longitudinal cross-sectional and front views 
of figures 3b and 3c, the head 4 of each screw comprises an axial blind hole 5 
having a hexagonal cross-section, in which a hexagonal key can be enqaged in 
order to implant the screw in the corresponding vertebra. 

After ligament 1 has been put into place around the screws thus implanted, 
hole 5 of each of said screws is closed using a flat circular cap or plug 6, 
shown alone in figure 3a, said cap, the diameter of which is substantially 
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Larger than that of ,ead 4 of the screw, being screwed by neans of a central pLn 
7 wL.h a beaded end ,,co a threaded bore 3 opening in the botto. of hole S. 
To kccpHs, this screwing operation, use L. made of a special ,ey cooperating 
with two slots, 9,9a, forced on the periphery of each cap 6. alternatively, each 
cp .nay be provided with a central hexagonal bore and screwed on the head 4 of 
the corresponding screw by using a hexagonal *ey engaged In tht. bor *y 
promoting radially right around the corresponding head. 4 of the screw, the 
two caps 6 preclude any livelihood of ligament 1 slipping off the .aid head., 

aa Illustrated in figure 1. 

The caps 6 are particularly useful when the lnt.r- ? j£«l stabilizer 

according to the invention compel veral supplementary 4*~±«. 11,— nt.. 

such as illustrated at la and lb in figure 1, chained together with first 
ligament 1. on the ,ertebr*e preceding and following the two designated by 
V1.V2. with the help of the same number of supplementary retaining .crew.. 

I„ the case illustrated in figure 2, in which only one ligament 1 in the form 
of a closed loop will have to be interposed between only two successive vertebrae 
V1,V2, the head 4 of each ,crew 2 or 3 can be provide* alternatively -lth a 
lateral projection 10 of auitable height, a. repre.ented in profile and in front 
view in figure. 4a and 4b. In this case, it will be necessary first of all to 
implant the two screws 2.3 by orientating their projection. 10 oppo.lt. one 
another so that ligament 1 can be then slid without any i^U-nt around their 
heads 4, after which the screw, will be given an addltionel half-turn to place 
projection. 10 in their ligament retaining position* . a. shown in figure 2. 

The inter-vertebral stabilizer according to the invention make, it po..U>le, 
according to it. positioning, to combat numerous painful dl.ea.e. affecting the 
spinal column. The stabilizer shown in figure. 1 and 2 i. put into place on the 
r9(r fa ce of vertebrae VI. V2 and on one side only of their spine. A1.A2. However, 
depending on the type of disease to be treated, it i. po.-ible to u.e twe 
stabilizers according to the invention, mounted on either side of vertebral 
spine. Al.W or crossed between the two vertebrae V1.V2, on the front or rear 
face thereof. In all cases, however, it 1. necessary to determine the tension 
of the stabilizer, i.e. the length at rest of its ligament 1. accurately before 
it i. installed, as a function of the seriousness of the defect to be corrected. 
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Tor :r.:9 purpose, the pr*aen:: L.nv.»ncion proposes .1 proc^na and an appar ua for 
its Lfflpletnenution, which will now be described wirh reference to figures S to 
d. 

Aa ;.t can be seen, the basic accessories of :hia apparatus aro two rigid 
rectilinear rods, 11,12, which are fixed in the respective vertebrae VI, V2 by 
their ends which, in the preferred embodiment represented in figure 5, are formed 
by screws 2,3 of what ia to become the stabilizer. Each acrew la implanted in 
the way described above after a local aurgical incision haa beeo made in the 
patient's back in front of each vertebra for uncovering it. Each rod 11,12 ia 
completed by d cylindrical extension piece 13 naving a threaded end 14, which 
is fitted onto the head 4 of the corresponding acrew by screwing into its 
threaded bore 8 after removal of cap 6. For this purpone, the. free opposite end 
of each extension piece 13 is provided with a hexagonal head 23 suitable for 
receiving a tightening key. It will also be noted that each extension piece 13 
haa a *oot 13a which flares progressively until its diameter is substantially 
equal to that of the head of screw 4 onto which it is fitted. 

The two rods 11,12 being thus implanted so as to extend out froo the 
patient's back D, they are joined in th-i vicinity of their free ends 14 by ^ 
rigid link Ij cf adjustable length and, by means of the Utter, the distance 
between the rods is adjusted to a value that is predetermined as a function of 
the nature and the seriousness, previously diagnosed, of the defect to be 
corrected on the spinal column. 

After the two rods have been thus immobilized in thio initial position, the 
incisions in the patient's back are closed up and the patient is made to undergo 
a test which consists in verifying whether, at the end of a given period, 
possibly one to two days, the patient still experiences pain In the affected area 
of the spinal column. If this is the case, tho spacing between rods 11,12 is 
slightly modified, generally for bringing them closer to one another 
(compression), by acting on the length of link 15, and the pain test is repeated 
ovp" substantially the same period of tun*» as before. 

This dual operation will be repeated if necessary, preferabl/ with a constant 
pitch of change in the spacing of rods 11, 12, until the patient no longer 
experiences any pain in the back. Once this result haa been achieved, the length 



at reat required -or CM" ligament r.o b2 implanted natween the vertebrae La 
Measured or calculated with maximum accuracy. 

I -i practice, the maxifim number of successive cycles of verifying operations 
leading to the e i ur. inat tor. o: pain wui be three and, if the pain proves to 
perHLst aftir these three cycles of operations, this will mean 'that the defect 
that causes it i9 not present in the pair of vertebrae tested and the process 
according to tl.e invention will then have to be applied to the following pair 
of vertebrae or successively on tho following pair(s) of vertebrae, until the 
pain disappears. 

Of course, when several^ f\ mi U i la ligarants ^re to be chained together, such 
as 1, la and lb (figure 1), over a long section o£ the spinal column, the above 
described process will be applied simultaneously to all the successive vertebrae 
to be treatod, using as many rods 11,12 as there are vertebrae and joining them 
two by two using length adjustable links such as 15. 

This link, which is more clearly represented in figure 6, is in fact formed 
here by a chi.i cylindrical bar 16 retained on two collars 17,18, each of which 
is fixed to a corresponding rod 11, 12 by means of a lock acr«*w 19. Bax 16 is 
more precisely housed so as to be able to elide freely in a groove 20 of each 
of collars 17,18 and is locked therein, after the spacing of the rods has been 
adjusted, by head 21 of lock screw 19 cf the corresponding collar. Alternatively, 
of course, link 15 can take the for.o of a device with threaded rods with reversed 
screw pitches, which could even be fitted with a system for directly measuring 
the spacing between rode 11,12. 

The length to be allocated to the ligament can be derived, by a 
trigonometrical calculation, from the distance d measured, for example near 
link 15, between rods 11,12 immobilized in the right position. According tc an 
additional feature of the invention, however, it is possible, as an alternative, 
to a>easure direct-;/ *>.e length to be allocated to ligament 1 between heads 4 of 
screws 2,3 by using an instrument which will now be described, together with its 
mode of use, with reference to figure 7. 

As it can be seen, this instrument 24 for determining the length of the 
ligament takes the general form of a "pair of scissors" and is more specifically, 
formed by two legs, 25,26, of the same length, which cross in their middle and 
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- Elated on one another at cheir ^ Qf by ^ ^ ^ ^ 

9Cr6U °" ^ 3ide ° f ^ -iculation 30, the ends of th . two l998 

2 S,2S c lrry a contacts piece, 28 or 29. which ia 9U09tantUUv B-UclrcuUr 
-d has a .ne. diameter 9lightly greataf t ^ ^ Qf ^ ^ 4 ^ ^ 

screws 2,3. These contacting piece, 28 and 29 are facing each other and their 

arCUate ^ Ln fU8h ^ ^ ^ -id- of the corresponding leg 2S or 
26 of instruct 24 . At theu oppoaUe end8> iegfl 2s 26 a ^ prQv ^ 

a ring, 31,32, to accommodate a finger. 

To m eaeure the length of the ligament using the said instruct 24 an 
1Ml,lM U fir " ^ in the P*"«"f. bac, as far as vertebrae VI, V2 axe 
-covered. Then, a.ter having loosened screw 30 and by holding instant 24 in 
one hand ov »eane of rings 31,32, each of contacting pieces 28 or 29 i. placed 
on a respective rod U or 12 and the instrument is caused to slid, along these 
rod, until the contacting piece, are bearing on the ends of heads 4 of screws 
2,3. screw 30 is then re-tightened and. using a graduated rule 33, th. distance 
between the free ends 25a, 26a of leg. 25,26 of instant 24 is measured ^d 
the value of the length required for the ligament to be planted between 
retaining screw. 2,3 is thu. obtained directly. 

After this length aeaaureaent, ligament 1 or each of ligament. 1, la, lb to 
be ^planted i. prepared fro» a tubular artificial ligament which i. flattened 
and sewn back on itself. After linx 15 has been re-oved, the liga-ent thu. fonned 
-to a op i. pa..ed around the two extension pieces 13 and slid along th« up 
to .crew. 2,3, around the head. 4 of which it is then engaged with the help, if 
necee.axy, of . special .e-i-cylindrically .haped tool 22 , a, shown 1„ f lgur . 
8. Extension pieces 13 are then reacved, cap. 6 are screwed onto th. h.ad. of 
acrew. 2 , 3 (figure 1) or the latter are or .entated in such a way a. to place 
their projection. 10 in ligament retaining po.ition (figure 2), th.n the 
inci.ion. in the patient's back i. aef initiveiy closed up. 

It goes witho-t saying that numerous modification, can bo made in the 
inter-vertebral stabilizer and in the apparatus that have Just b~ n described. 

for instance, according to an alternative embodiment, shown on figure 2a, of 
the stabiiuer of Figure 2, ..he liga^nt 1c is in the for. of a single . W nt 
<0 to each end of which a metallic ring 41 or 42 is attached, with which the 
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liqament can be fastened by hanging over the head 4 of a respective retaining 
screw 2 or 3. 

According to another alternative embodiment shown on figure. 2b, the ligament 
id of the stabilizer, having the form cf a closed Loop, is passed through himself 
for defining a first end loop 43 which 19 engaged around the spina \ x of a 
respective vertebra v,. At its 9econd er\d, the ligament Id is placed around spine 
A2 of the lower vertebra V : , then re-passed through himself for forming a second 
end loop 4S after insertion of a locking pin 44. Spines A t and K 7 hare play the 
role of the retaining screws 2,3, but it goes without saying that ligament Id 
of figure 2b can also be associated with such screws, as those 1 and lc of 
figures 2 and 2a. Inversely, ligaments 1 and lc of figures 2 and 2a can be 
fastened by an hanging connection directly over spines Aj and A 2 of vertebrae V t 
and v : , without the use of retaining screws, as the ligament Id of figure 2b. Of 
course, a chained arrangement of a plurality of ligaments, as the one shown on 
figure 1, may also be obtained with the embodiments of figures 2a and 2b, by 
means of pre- implanted retaining screws or by direct fastening over the spines 
of the vertebrae concerned. 

For their part, screws 2,3 could be replaced by any other retaining element 
capable of being implanted in a vertebra and provided with a free head for 
fastening a ligament end thereover. 

Furthermore, rods 11, 12 of the apparatus of the present invention can be 
made in a single piece, the two-piece form of embodiment described t abo% * being 
preferable, however, when ligament retaining elements, such as screws, axe used 
because, in this case, it precludes the need to reimplant said retaining elements 
after the preliminary operation for determining the tension of the stabilizer. 

It should further be pointed out that the screws or other retaining elements 
2,3, their caps 6 and rods 11,12 will preferably be made from a bio-compatible 
metallic alloy. 
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THr p.i AIMS D FFININ n THF 1NVFNTION ARF AS FOLLOWS 

1. An inter-vertebral stabiliser adapted to be installed between at least two 
successive vertebrae comprising one or more supple ligaments and two 
retaining elements, each said retaining element having a free head for fastening 
a said ligament thereto, and each said ligament being provided with fastening 
means for fastening it to a respective one of said retaining elements whereby, in 
use, said retaining elements are implanted into a respective said vertebrae and 
at leist one said ligament is fastened to said retaining elements. 

2. An inter-vertebral stabiliser installed between at least two successive 
vertebrae, characterised in that it comprises one or more supple ligaments, each 
said ligament being provided with fastening means fastening the ligament 
between said two vertebrae with two retaining elements, each of the two 
retaining elements being implanted in a respective one of said vertebrae. 

3. The inter-vertebral stabiliser according to claim 1 or claim 2, characterised 
in that the or at least one supple ligament has the general form of a closed loop, 
the ends of which constitute said fastening means. 

A. The inter-vertebral stabiliser according to claim 1 or claim 2. characterised 
in that the or at least one supple ligament is provided, at each end thereof, with a 
ring or a closed loop constituting said fastening means. 

5. The inter-vertebral stabiliser according to claim 1. characterised in that 
each of the retaining elements is provided with a removable cap. radially over- 
dimensioned in relation to the head of the retaining element, on which it can be 
fitted. 

6. The inter-vertebral stabiliser according to claim 1 . characterised in that the 
head of each retaining element is provided with a lateral project.on for retaining 
the ligament. 
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7. An inter-vertebral stabiliser when installed between at least two 
successive vertebrae, said stabiliser comprising one or more supple ligaments, 
each ligament being provided with means for fastening it to the two respective 
vertebrae. 

8. Process for determining or verifying the tension of an inter-vertebral 
stabiliser according to any one of claims 1 to 7, before 'ts installation on the 
spinal column, this process, which is implemented after the implantation, in each 
of the vertebrae concerned and at the point at which the corresponding ligament 
is to be fixed, of a corresponding rigid rod extending out of the patient's body, 
being characterised in that it consists, in the case of each pair of adjacent rods, 
in immobilising the two rods at a predetermined distance from one another and, 
in the event where the pain, the cause of which is to be removed by the 
stabiliser, is persisting after a given time period has elapsed, in modifying the 
distance between the rods by a certain pitch, and then in immobilising the latter 
in their new relative positions and in carrying out the pain test once again, this 
cycle of operations being repeated, if necessary, until the said pain disappears, 
the length at rest to be given to the ligament then being deduced from the value 
of the distance then attained between the two rods. 

9. Apparatus for implementing the process according to claim 8, for 
determining or verifying the tension of an inter-vertebral stabiliser according to 
one of claims 1 to 8, before it is put into place on the spinal column, 
characterised in that it comprises a set of at least two rods each having an end 
for implanting in the resopctlva vertebra, the said rods being associated with at 
least one rigid link of adjustable length designed to join them at a point remote 
from their implantation ends. 

10. The apparatus according to claim 9, characterised in that the implantation 
end of each rod is constituted by the corresponding retaining element of the 
ligament of the said stabiliser and each of the rods is completed by a removable 
extension piece fitting onto the head of said retaining element. 

t N 
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11. The apparatus according to claim 10. characterised in that the said 
length-adjustable rigid link comprises a thin bar and two collars that can be fitted 
respectively on the two rods and are provided with means for supporting the bar 
slidingly between them, an element for locking the bar. being provided on each 
collar. 

12. The apparatus according to any one of claims 9 to 11, characterised in 
that it comprises an instrument for determining the length at rest of the ligament, 
which is formed by two crossed legs articulated on one another at their middle, 
the ends of the legs located on the same side of the articulation each having a 
substantially semi-circular contacting portion. 

DATED this 2nd day of May. 1 994 
FRANCIS HENRI BREARD and HENRY fiRAF 
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A3 S TRACT OF THE DISCLOSURE 

The present invention relater to an inter-vertebral stabilizer comprising 
one or tnore^f h ■■■ ifci im ligaments {1,1a, lb), each of them being provided with means 
for fastening it to two respective vertebrae and/or associated with two retaining 
elements (2,3), such as screws, each of which is suitable for being implanted 
in a respective vertebra (VI, V2). 

The present invention also relates to a process, and the associated 
apparatus, for determining or verifying the tension of such an inter-vertebral 
stabiliser before it is put into place on the spinal column. This process 
consists in implanting, in each of the vertebrae concerned (V1,V2), a 
corresponding rigid rod extending outside the patient's body and, in each pair 
of adjacent rods, in immobilizing the two rods in an initial position and, in 
the event where the pain, the cause of which is to be removed by the stabiliser, 
is persisting, in modifying the distance between the rods, then in immobilising 
the latter in their new relative positions and in repeating the pain teet, this 
cycle of operations being repeated, if necessary, until the said pain disappears, 
the leng-th to be allocated to the ligament being deduced from the distance then 
attained between the two rods. 



(PIGURE 1) 



INTERNATIONAL SEARCH REPORT 



International Application No PCT/FR 90/00285 



I. CLAWHCATIOH OP »UaWlCT MATT1W (it mini ctaaalflcatlon •ymW apply. Indicate iW) * 



According to International Patent Claearftcatlon (IPC) or to botn National CUe a location and IPC 

Int.Cl. 5 A 61 F 2/44, A 61 B 17/60 



II. FIILOS SEAftCHID 



Minimum Documentation Searched * 



CKitlOcition System 



ClaaalAcetion Symbole 



Int. CI. 



A 61 F, A 61 B 



Documentation Saarthad othaf than Minimum OocumantaOon 
to tha litant tMt such Oocumanta art Included l« HahU Saerchad » 



OOCUMIMTS C^MftlOilUP TO *tUV**T* 



HI. 



Category ' 



r^n of Qocum^r^ UHUcrttor. whar. appropriate, of the recant oa.aaot. " 



Y 
Y 



US, A, 4743260 (BURTON) 
10 May 1988 

see the whole document 

FR, A, 2275679 (CROCK et al.) 
16 January 1976 

see page 4, lines 18-35: figures 4-6 

EP, A, 0140790 (PEZE) 
8 May 1985 

see abstract ; figure 3 

FR, A, 1240313 (JUDET) 
25 July 1960 
see figures 

WO, A, 88/07357 (KLUGER) 
6 October 1988 



I ** awt to Claim No. 

1-5 

7-10 
7-10 



1-4 



• Special catagonea ©4 crtad documanta: 

-A" document daftntng tha owtrH atata ol the art which ia hot 

conatdarad to be ol particuiar relevance 
-C- aartief document Out pubHahad on of attar the international 

filing dato 

-i- document which may thro* doubta on vtonti claimU) or 
STot«l to aeUOWah tha publication date ot enothar 
citation or othor spacial reason <aa aoactfled) 
-0- document refarrmg to an oral dlacloaura. uea. aihibihon or 
othar maane 

-P- document pubitahad prior to tha international filing data but 
later than tha priority data claimed 

IV. CtmWCATlOW _ 

Data ol tha Actual Completion of tha International Saarth 

12 October 1990 (12.10.90) 



-Y- t...r document oubttehad alter the international fibno, 
invention 

document ol oartKwUf romance; tha claimed m ^- h0 " 
X SXiTp. con^loarad no»* or cannot oa conanjacad to 
invoWe on tn»antive atao 

. t raiMTinrf the claimed tn««ntton 

cannot M co "*~**"~J 0 , mo,, olitw tuen ooeu- 

in the art. 

-4- document mam bar ol tha eamo petant family 
Data of Waiting of thie Uttamatlonai Sae/eh Aepon 

30 October 1990 (30.10.90) 



International Searching Authority 

European Patent Office 



, Signature ol Authomed Omeer 



Form PCT/ISA«10 < second ahaat) (January IMS) 



ANNEX TO THE INTERNATIONAL SEARCH REPORT 

ON INTERNATIONAL PATENT APPLICATION NO. fr 9000285 

SA 36737 

Ths um tsa ta* patent faodr awa m niw»| (• dw »Meat duaiaiau tvtti <a lb* rt m mit ot t t mttnabtM start* rtiin 
The mtmbert arc a* costaiart a dM Ear****a Pmrm Oflkt EDP fit •■ U/IO/90 

Tha Earopna Pacta* Oflkt if ■ m way babte for that aarbcalan wbkb art mtnij pvei ;*r eh* awvact of a/araama. 



Pstnc <if nmi 




Patent Unity 




cttt4 n mvA report 


4at» 




fete 



US-A- 4743260 10-05-88 None 



FR-A- 


2275679 


16-01-76 


GB-A- 


1519139 


26-07-78 


EP-A- 


0140790 


08-05-85 


FR-A.B 

JP-A- 

US-A- 


2553993 
60111651 
4697582 


03-05-85 
18-06-85 
06-10-C7 


FR-A- 


1240313 




None 






WO-A- 


8807357 


06-10-88 


0E-A- 
EP-A- 


3711091 
0316371 


13-10-88 
24-05-89 



Fk wart 4tt. ttw mm* : mm Official Jawval ef tfct Esrapeaa Pmm Office, 12/tl 



RAPPORT DE RECHERCHE INTERNATIONALE 



, Qam-na >nt> ntrtwwit h* pcT/FR 90/00285 

J. CLAf IMCWT Ql L IWViWTlOW (a> pl*t«awia aymftoWa d> ct<Ut f, {l „ flft tow< aophca&^a. fa ma.qutf tow) ' ' 



*• c*Mmcat»o* .mifMt)OM*i ota brmii (CIB> ou 4 li tota MtM la et«aaMc«t>oA n*tJona*a « ta CIS 

C,B : A 61 F 2/44, A 61 B 17/60 



UUOUILS LA 



Oocwmamation minimal* < 



3y«t*m« 4« ctaaafAcation 



3 r oa ciaaai*cat»o* 



CIB" 



A 61 F, A 61 B 



DocumantattoA co*«wftaa awtra awa la dacwmaittatioA mwwmaia dana la 
•* *• «oewma«ta f*« eat* daa *«mw«i awr I«t4wa4a * rtcMrtN a 



m. oocumimts consiotMs comhi mutinints *• 



Galtaor* ' 



Ida nmi iiiaii da* lat wm a mi ertda," ava< mdwaboii. ai 



US, A, 4743260 (BURTON) 
10 mai 1988 

voir le document en entier 



FR, A, 2275679 (CROCK et al.) 
16 janvier 1976 

voir page 4, lignes 18-35; figures 4-6 



1-5 

7-10 
7-10 



EP, A, 0140790 (PEZE) 
8 mai 1985 

voir resume; figure 3 



FR, A, 1240313 (JUDET) 
25 juillet 1960 
voir figures 

WO, A, 88/07357 (KLUGER) 
6 octobre 1988 



1-4 



• A a 'ocwmai daflmaaa* fKtt 94r*ra4 da ha tacfim*wa. mm 

cawaiddra mmm pa/ ncw aaramawt 
«(> dayman* tMintur, matt awaltd 4 la data da ddad! mtama* 
banal aw i»fH catta aata 

• La documant Dowam jatat im davta aur una favaAdtcatton da 

pnanta ov ctta aowr ddtaf mtnaf la data a« avAHcaba* a una 

antra citatta* ow oovt una (moa aaa c ia H (ta«a aw'tndiqwaa) 
« O » daewmant m rdttram * a*a d*v**t»o« eraia. A wn waaaa. a 

yna aiaoajba* aw tawa avtraa morafla 
« » » aacvmar* owWa wm la data da daa* WamattonaJ, matt 

ooa td na w fam u t a ta data da anonta ravaftdiawaa 



• Ta aKumafH wttanaw* alalia aa ata«a*r#m#m 4 la data da*d»«t 

?J^?f5! < ^ a« • la aaia aa awia at a'HNft^N mi 
• ratal aa la tac**«*t»a hawi. ma* cita aa«f c*»a*a*dr« 
ta attfKiaa aw la itdana cattuwam la aaaa aa r*m>ma« 
aX» da<wm^ aamcwMramain N mM: n»*«*t>t« «««^ 

«uda *a aavt atra ca*a*araa tww #u cam*»a 

tmaaaiwaRt wfta activtta rnwitna 

• Y a docwmant paft>cwMr««a«H rt*v»~soA rtt^i. 

d*awaa aa aawt atra ca«at«4raa te«mm >ma»awant v*a 
a<tt**4d iftvamira »e#a«wa t* documatt «»t ataaod a 
ptwatavra avtrat daewmama a* mama naiwa. can* coma*, 
nataa* *um 4«da*ta aa«* va* aaraa*Aa cm mats*. 
« 4 a daewmam «w< fait part* da la mdma tam»tta da bravata 



iv. etnnncATtON 



°?!_Al* qu#tt# *■ mtamai»o«ala a ata aflacttvamant 

12 octobre 1990 



Oata d'atD4d)rt*a«i da off* f aaaort 9a 



my 



uitarnatiOAaia 




193Q 



AdmtniaualMM cN«/aa« aa la racft**cha intamationata 

OFFICE EUROPE EN DES BREVETS 



3«0natwra dw fanct»anAairr\wterfaa 



Foanuiatra ^CT/llA/flO (dawaiama l#wtt«) 



RELATIF A LA DEMANDE INTERNATIONALE NO. FR mQ2QS 

^r^,^^,,,^^ SA 367 37 



Doewneat brevet at* 
-a raf^rt * reekrtk 



faniOr 4e brrvrrti) 



Dm* «c 



US-A- 4743260 10-05-88 Auc 



un 



FR-A- 2275679 
EP-A- 0140790 



16-01-76 
08-05-85 



GB-A- 1519139 26-07-78 



FR-A.B 2553993 
JP-A- 60H1651 
US-A- 4697582 



03-05-85 
18-06-85 
06-10-87 



CD-I- i « «~ . . 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

laf^BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
QfFAD ED TEXT OR DRAWING 

C3] BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



